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OBJECTIVE: 


• Model and simulate the Water Recovery System (WRS)-Phase III using a high- 
performance, object oriented software. 

• Creation of software for automation of the physical model. 

Modeling with conventional systems has its shortcomings. Some systems are not suited 
for evaluating conceptual designs from the beginning of a system life cycle or its starting 
cycle. Abstract designs use more conceptual design definition and evaluations. Discrete 
simulation is one type of abstract design CONFIG uses discrete event and structure of 
components connections. It is developed to define and evaluate conceptual designs for 
several type of systems. CONFIG works with quantitative modeling, discrete event 
simulation and directed graphic analysis for use in the analysis of normal and faulty 
behavior of a system. 

For modeling the WRS-phase III CONFIG Software is the best software. As mentioned 
above CONFIG supports integrated modeling, simulation and analysis of different 
systems. Moreover CONFIG has a graphical object oriented interface that permits the user 
to see the simulation and analysis of a system from the early stages of the systems’ life 
cycle. 

The model with CONFIG focuses on the operation of two sub-systems: Immobilized 
Cell Bioreactor (ICB) and the Trickling Filter Bioreactor (TFB). The simulation and 
analysis can be extended to modeling the whole water recovery system in the future for 
BIO-PLEX testing This model will help the Water recovery team to analyze the physical 
model as well as to define performances and failures of the system’s hardware. 

WATER RECOVERY SYSTEM DESCRIPTION 

The Hybrid Regenerative Water Recovery System (HRWRS) was founded to investigate 
the efficiency of a hybrid system to recover potable water from waste water. The WRS is 
design for a four-person crew and consists of a two-stage aerobic trickling filter bioreactor 
and a reverse osmosis system. The WRS is composed of six major sub-systems: 

• Immobilized Cell Bioreactor -ICB 

• Trickling filter bioreactor -TFB 

• Reverse Osmosis System -ROS 

• Air Evaporation System -AES 

• Ammonia Removal System -NH4RS 

• Post-processing / Potable Water 




Fig 1. represent the WRS and its sub-systems 



FIG 1 Sub-systems of the Water Recovery System 


The HR WRS consist of two main processes: 
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FIG 2. Interconnection of ICB and TFB systems 

As stated before, the modeling with CONFIG will concentrate on the process from the 
mainfeed tank to the ICB and later to the TFB. The ptnpose of the modehng with 
CONFIG is to create scenarios of the failures that might occur to the hardware during 
testing on these two sub-systems Once we have detected where the problems could be, 
the hardware can be fixed with ease. 

Air and water are flowing through the whole system. On the model represented with 
CONFIG only water is included, air and other elements can be added to a later model 

ICB subsystem The ICB is the site of primary deterioration of the waste ^ e rUp fl ow 
operation is the characteristic of the ICB. Wastewater and air enter the bottom of the 
reactor, flow up to its length, and exit the reactor to enter to the gas and „ T IS ^ 
Valves can be configured with the purpose of draining or pump the flow to the 
ICB group controls^ amount of feed in the ICB For mas flow “ — d^ 
are monitored through flow meters in the blue prints for WRS described as FF## ( see 
Appendix 1) The ICB acts as a switch that enables the feed pump (pu-bio-05) when the 
Sve, in the starting tank is sufficient to be able to operate. The feed * 
turned off when it senses that the tank is getting to a low level or empties. The pump will 
also turn off when the tank level is too high. In either case, alarms will occur if the wa 
level raise to ± 10%. For modeling purpose, we assumed that the ICB has been initialize 

and is in ready level. 

TFB subsystem The TFB is used for biological nitrification of the ammonium found in 
The reactor is injected with ^croor^nisms «h* are capabk of 
converting ammonium (NH4 + ) to nitrite (N02 )and mtrate (N03 ). The TFB group 
control the amount of air into the TFB and aeration tank. It also controls the amountof 
feed out from the TFB. It controls the rate of recycle from the aeration tank to the TTB 
column. It controls the rate of recycle from the TFB product tank to the ICB^ Alarms will 
sound at high temperatures because it controls the amount of heat in the aeration tank 
FIG 3 shows the CONFIG software modeling of this subsystem. It represents t 
systems in discussion At the moment the model is running manually^ A creation of a 
control panel was necessary for monitoring the components that need to be opening o 
closing such as valves and pumps A printout of the control panel is presented in lg 
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Figure 3 . 


CONFIG model for TFB and ICB of WRS 
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Figure 4 . 


Instrument panel for ICB and TFB 











There are requirements specified for testing listed in the JSG tcssa? , 

evaporation and antntonia removal should t!a££ £ S 1 5 ^^7" 3 b) of 
teh water dady This however apphes to the whole WRS. FoTde nC^ s for 
S* “ "* * 0- of wastewater is necessary that l ZZ be 


WRS HARDWARE FAILURES 
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CONFIG CONSIDERATIONS: 

• Not very easy to Load 

• Time to Load into a remote is too slow 

• Needs to be user friendly 

• Operator needs to be familiar with Lisp code 

• Libraries need to be focus on Bio-plex 



DESCRIBING ACTIVITIES WITH CONFIG 

The activities and activity-relations in CONFIG are yet to be determined. Fig 5 shows the 
sequence planned to define for the activities, and FIG 6. for the ICB and TFB respectively. 

• ICB Activities: 

- The ICB controls the amount of feed 

- Checks for an adequate level of water on the feed tank 

- Activate the feed pump (pu-bio-05) 

- Disables the feed pump when water levels are full or empty 



OVERFLOW / EMPTY 


FIG 5. ICB activity chart 


• TFB Activities 

- TFB controls amount of air into TFB and aeration tank 

- Controls amount of feed out of TFB 

- Controls rate-recycle from aeration tank to TFB 

- Controls rate-recycle from TFB product tank to ICB 

- Controls amount of heat in aeration tank 

- Activate pumps 16, 11, and 13. 

- Disable pumps and controls when the tank level is empty or full. 



FIG 6. Activities for TFB 







CONCLUSION 
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APPENDIX 1. 


BLUE PRINTS OF THE WATER RECOVERY SYSTEM 










APPENDIX 2. 

CONFIG CODE GENERATED 



mode 12 


Fri Sep 26 17:45:10 1997 


1 


Date Saved (Y-M-D) : 1997-9-26, Time{H:M:S) 17:44:52" 
; ; Listing for Library WRS 
;; Report Options: (DOC) 


(: LIBRARY-NAME "WRS" : SUPER-LIBRARIES 
( ( "FLUID-DEVICE-LIB" 


Usp-n t/datal/C ° nfi9 ~ SrC/CO ” £i94/C0NFIG ' Uaer/Ubr * ries/N, ™ eric - pluid - Lib /N>™ric-Fluid-I.ib 

: LIBRARY-DOCUMENTATION * " ) 










******************** 


★ * * 


QUALITATIVE TYPES 

★★★★★★a************ 




trttttit/ttittf/ 


; ; ; ; END QUALITATIVE TYPES LISTING 

ititttrtttttfttttit 


!!*****' ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; DIMENSI0NS AND UNITS ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; . ; . . ; . 


• • • • * • ' • • ; ?;;;;;; ; ; ; ; 


<END> DIMENSIONS AND UNITS 


itftffifrtttiititittf 


. . *************************************, 






I'JJJ ’ ■ ' • ' ' • '• • ’ ' • ' • < OPERATORS 


AND OPERATIONS 
**************** 




* * t / / / / t } i / / f / ; / t , , 


<END> OPERATORS AND 


OPERATIONS 






********* 




* ' • • ' ; ; ; ; ; ; ; ; ; ; foreign function 
★★**********************^ A+ ^ + ^^^^ 


INTERFACE OBJECTS ; ; ; ; ; 
*★ ********************* 


****** 


/ / t / / t 


tttttttrtirfff 


<END> FOREIGN FUNCTION INTERFACE OBJECTS 


tit! 




**************** *********** 

VARIABLE CLUSTER CLASSES ; 
**********************^ MMt ^ 




f * * t t t t t i ; ; ; ; ; ; 


(DEFINE-CLASS VC-CLASS 
( " FLUID-CONTAINER . VC " ) 


: NAME "LIQ-CONTAINER. VC" : SUPERCLASSES 
: ABSTRACT? NIL : FLOW-DOMAIN "NFLUID-DOMAIN" 


: VARIABLES 
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( ( 


( 


( 


( 


: DEFAULT-UNIT "BOOLEAN" : EVENT-ARITY 


: DEFAULT-UNIT “Flow-Dir" : EVENT-ARITY 


: DEFAULT-UNIT "Flow-Dir" : EVENT-ARITY 


VAR-NAME "PASS?" : DEFAULT -VALUE TRUE 
ONE : EVENT-RESCHEDULING? NIL) 

VAR-NAME "O-DIR" : DEFAULT -VALUE NONE 
ONE : EVENT-RESCHEDULING? NIL) 

VAR-NAME " DELTA- P" : DEFAULT-VALUE 0 : DEFAULT-UNIT "NPressure" : EVENT-ARITY 

ONE -.EVENT-RESCHEDULING? NIL) 

VAR-NAME "F-DIR" : DEFAULT-VALUE NONE 
ONE : EVENT-RESCHEDULING? NIL) 

VAR-NAME "CAPACITY" : DEFAULT -VALUE 1.0 : DEFAULT-UNIT "LITER : EVENT-ARITY 
ONE : EVENT-RESCHEDULING? NIL) 

VAR-NAME " SAMPLE- INTERVAL " : DEFAULT -VALUE 1.0 : DEFAULT-UNIT "SECOND" 

EVENT-ARITY : ONE : EVENT-RESCHEDULING? NIL) 

VAR-NAME "FLOW- RES I STANCE" : DEFAULT-VALUE 1.0 : DEFAULT-UNIT "UNITLESS" 

EVENT-ARITY :ONE -.EVENT-RESCHEDULING? NIL) 

VAR-NAME "AREA" : DEFAULT- VALUE 1.0 : DEFAULT- UNIT 

ONE : EVENT-RESCHEDULING? NIL) 

VAR-NAME "FLOW-RATE" -.DEFAULT-VALUE 0.0 : DEFAULT-UNIT "UNITLESS" 

EVENT-ARITY :ONE : EVENT- RESCHEDULING? NIL) 

VAR-NAME "LEVEL" : DEFAULT-VALUE 0 : DEFAULT-UNIT "LITER" : EVENT-ARITY :ONE 
EVENT-RESCHEDULING? NIL) 

VAR-NAME "ON-LEVEL" : SLOT-SOURCE : SELF : DEFAULT-VALUE 0 : DEFAULT-UNIT 
"UNITLESS" : EVENT-ARITY : ONE : EVENT- RESCHEDULING? NIL) 

(: VAR-NAME "OFF-LEVEL" :SLOT-SOURCE : SELF : DEFAULT -VALUE 0 : DEFAULT-UNIT 
"UNITLESS" : EVENT-ARITY -.ONE : EVENT- RESCHEDULING? NIL))) 


" UNITLESS " : EVENT-ARITY 


<END> VARIABLE CLUSTER CLASSES ; ; ; ; l Jl Jl m >/ m m L 




t ***********-***************** 1 


**************** 


tttttttttitifttti* 

****************** 


; ; ; ; ; ; ; DEVICE CLASSES ; ; ; ; ; ; ; ; 
******************************* 


t f t t f I t t f * t t t t I • t 


l t 
* * 


(DEFINE-CLASS DEVICE-CLASS : NAME "WATER-TANK” : SUPERCLASSES 
("CLOSED-CONTAINER") : ABSTRACT? NIL :VC-SPECS 

(( -VC -NAME "LIQ-PORT" :VC-TYPE "FLUID-PORT. VC" :VC-KIND :PORT : VARIABLES 
( ( : VAR-NAME "PHASE" : DEFAULT-VALUE UNKNOWN : DEFAULT-UNIT “ FLUID- PHASE" )) ) 

( ;VC-NAME "DATA" :SLOT-SOURCE "CONTAINER" :VC-TYPE " LIQ-CONTAINER . VC " 

: VC-KIND : INTERNAL : VARIABLES 

( ( : VAR-NAME "PASS?" : DEFAULT-VALUE TRUE : DEFAULT-UNIT "BOOLEAN") 

"O-DIR" : DEFAULT-VALUE NONE : DEFAULT-UNIT "Flow-Dir") 

"DELTA-P" : DEFAULT-VALUE 0 : DEFAULT -UNIT "NPressure") 

"F-DIR" : DEFAULT -VALUE NONE : DEFAULT-UNIT "Flow-Dir") 
"CAPACITY" : DEFAULT-VALUE L0 : DEFAULT-UNIT "LITER") 

■SAMPLE -INTERVAL" : DEFAULT-VALtffe 1.0 : DEFAULT-UNIT "SECOND") 

"FLOW-RESISTANCE" : DEFAULT-VALUE 1.0 : DEFAULT-UNIT "UNITLESS") 
( : VAR-NAME "AREA" : DEFAULT -VALUE 1.0 : DEFAULT-UNIT "UNITLESS") 

(: VAR-NAME "FLOW-RATE" : DEFAULT-VALUE 0.0 : DEFAULT-UNIT "UNITLESS") 
"LEVEL" : DEFAULT-VALUE 0 : DEFAULT-UNIT "LITER") * 

“ON-LEVEL" : DEFAULT-VALUE 0 : DEFAULT -UNIT "UNITLESS") 

"OFF- LEVEL* : DEFAULT-VALUE 0 : DEFAULT-UNIT "UNITLESS"))) 


( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 


( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 


( : VC -NAME "GAS-DATA" : VC-TYPE " FLUID-EFFORT-STORAGE . VC * : VC-KIND : INTERNAL 


: VARIABLES 

( ( : VAR-NAME “PASS?" : DEFAULT -VALUE TRUE : DEFAULT-UNIT "BOOLEAN") 

(: VAR- NAME "O-DIR" : DEFAULT -VALUE NONE : DEFAULT-UNIT “Flow-Dir ) 

(: VAR-NAME “DELTA-P" : DEFAULT-VALUE 0 : DEFAULT-UNIT "NPressure ) 
(•VAR-NAME “F-DIR" : DEFAULT -VALUE NONE : DEFAULT -UNIT "Flow-Dir") 
(•VAR-NAME "P-OUTPUT" : DEFAULT -VALUE 0 : DEFAULT-UNIT "NPressure") 
(•VAR-NAME "P-DIR" : DEFAULT-VALUE NONE : DEFAULT-UNIT "Flow-Dir") 

(: VAR -NAME "RESISTANCE" : DEFAULT-VALUE 1.0 -.DEFAULT-UNIT "UNITLESS"))) 
(•VC-NAME "GAS-PORT" :VC-TYPE "FLUID- PORT. VC" :VC-KIND : PORT : VARIABLES 
((•VAR-NAME "PHASE" : DEFAULT-VALUE UNKNOWN : DEFAULT-UNIT * FLUID- PHASE" ))) ) 
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: FLOW-MAPS 

( ( : FLOW-DOMAIN "NFLUID- DOMAIN" : MAP-NODES 

( ( : MAPPED- VC -NAME "GAS-DATA" : FLOW-CONNECTIONS -FROM NIL 
: GRAPHICS-COORDINATES (57 131)) 

( : MAPPED-VC-NAME "GAS- PORT" : FLOW- CONNECT IONS -FROM 
( ( : FLOWS -TO "GAS-DATA" : GRAPHICS -COORDINATES 
((64.03615 58.0) (57.963856 121.0)))) 

: GRAPHICS-COORDINATES (65 48)) 

( : MAPPED-VC-NAME "DATA" : FLOW-CONNECT IONS -FROM NIL : GRAPHICS -COORDINATES 
(49 183) ) 

( : MAPPED-VC-NAME "LIQ-PORT" : FLOW-CONNECT IONS -FROM 
( ( : FLOWS -TO "DATA" : GRAPHICS-COORDINATES 
((50.770115 260.0) (49.229885 193.0)))) 

: GRAPHICS-COORDINATES (51 270))))) 

: INITIAL-MODE "Empty" :MIPS 

((: PROCESS -NAME " gas-pressurexproc " .-INVOCATIONS 

( ( : STMT- ID "INVOCATION-157" : STATEMENT " liq-data :pass? " ) ) : EFFECTS 

( ( : STMT- ID "EFFECT-241" : STATEMENT " (<- gas-data : p-output 
(- (signed-unit liq-data : delta-p) )) " : DELAY ( " 0 . 01 : s " ) ) ) 

: DOCUMENTATION "This process exerts an effort 
in the opposite direction of the 
liquid flow. The delay must be 
shorter than the delay on the 
gas-liq-f low-proc . It is nonzero 
to prevent some stabilization to 
occur in the flow-paths before it 
is computed.") 

(: PROCESS-NAME " gas-liq- f low-proc " : INVOCATIONS NIL : EFFECTS 

( ( : STMT- ID "EFFECT-242" : STATEMENT "(<- liq-data :pass? 

(or (not (zerop gas-data : delta-p) ) 

(and (zerop gas-data :p-output ) 

( zerop liq-data : delta-p) 

(zerop gas-data : delta-p) ))) " : DELAY ("0.1:s"))) 

: DOCUMENTATION "This process states that there 
must be gas flow if there is also 
liquid flow. NOTE: this 
process is dependent on the 
gas-pressure-proc , and therefore 
has a longer time delay. 

") 

(: PROCESS-NAME "Rate-Proc" : INVOCATIONS NIL : EFFECTS 
( ( : STMT- ID "EFFECT-26" : STATEMENT " (<- data : flow-rate 
(/ data: delta-p 

data : flow- resistance) ) " : DELAY ( " 0 . 0 : s" ) ) ) 

: DOCUMENTATION "This process sets the rate variable 
that in turn determines the 

rate at which the Container's 

Level variable is incremented 
or decremented. In a basic 
container, there is only one factor: 
the pressure drop (Delta-P) 
across the liquid port. In more 
complex subclasses of container, 
the rate may be the sum of several 
other factors, such as rates of 
leakage, condensation, dr evaporation. 

The effect statement for this 
process should be modified for 
those subclasses, and additional 
variables should be added to a 
subclass of the Fluid-Container .VC ." ) 

(: PROCESS-NAME "level-proc" : INVOCATIONS 
( ( : STMT- ID " INVOCATION- 152 " : STATEMENT "(or 
(and (minusp data : delta-p) 

( > data : level 0 ) ) 
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(and (plusp data : delta-p) 

(< data: level data : capacity )>)”) ) 

: EFFECTS 

( ( : STMT- ID "EFFECT-27" : STATEMENT "(<- data: level 
(min data : capacity 
(max 0 

(+ data: level 

(* data : flow-rate 

data : sample-interval ))))) " :DELAY (" data : sample-interval ")))) ) 

: MODES 

( ( : MODE-NAME "Nominal" :MDPS NIL :MTPS-FROM 
( ( :TO "Empty" : INVOCATIONS 

( ( : STMT- ID "INVOCATION-27" : STATEMENT " ( zerop data: level) ") ) 

: GRAPHICS-COORDINATES ((127 155) (127 226))) 

( :TO "Full" : INVOCATIONS 

( ( : STMT- ID " INVOCATION- 2 8 ' : STATEMENT " (= data:level data : capacity )") ) 

: GRAPHICS-COORDINATES ((124 121) (124 56)))) 

: GRAPHICS-COORDINATES (140 142)) 

( : MODE-NAME "Empty" :MDPS ((: PROCESS-NAME "" : INVOCATIONS NIL : EFFECTS NIL)) 

:MTPS-FROM 

( ( :TO "Nominal" : INVOCATIONS 

( ( : STMT- ID "INVOCATION-26" : STATEMENT "(not (zerop data : level) )") ) 

: GRAPHICS-COORDINATES ((151 228) (151 157)))) 

: GRAPHICS-COORDINATES (140 241)) 

( : MODE -NAME "Full" :MDPS NIL :MTPS-FROM 
( ( :TO "Nominal" : INVOCATIONS 

((•.STMT-ID "INVOCATION-29" : STATEMENT "(< data:level data : capacity )") ) 

: GRAPHICS-COORDINATES ((151 58) (151 124)))) 

: GRAPHICS-COORDINATES (141 44)))) 

(DEFINE-CLASS DEVICE-CLASS : NAME " 2 -PORT-WATER-TANK" : SUPERCLASSES 

("WATER-TANK”) : ABSTRACT? NIL :VC-SPECS 

( ( :VC-NAME "LIQ-PORT1" : SLOT-SOURCE "CONTAINER" : INHERITED-NAME "PORT" 

: VC-TYPE "FLUID- PORT. VC" :VC-KIND : PORT : VARIABLES 

( ( :VAR-NAME "PHASE" : DEFAULT-VALUE UNKNOWN : DEFAULT-UNIT " FLUID- PHASE" )) ) 

( :VC-NAME "DATA1 " : SLOT- SOURCE "CONTAINER" : INHERITED-NAME "DATA" :VC-TYPE 

" LIQ-CONTAINER . VC " : VC-KIND : INTERNAL : VARIABLES 

( ( :VAR-NAME "PASS?" : DEFAULT -VALUE TRUE : DEFAULT-UNIT "BOOLEAN") 

( :VAR-NAME "O-DIR" : DEFAULT-VALUE NONE : DEFAULT-UNIT "Flow-Dir") 

(•.VAR-NAME "DELTA-P" : DEFAULT-VALUE 0 : DEFAULT-UNIT "NPressure") 

( :VAR-NAME "F-DIR" : DEFAULT-VALUE NONE : DEFAULT-UNIT "Flow-Dir") 

(: VAR-NAME "CAPACITY" : DEFAULT-VALUE 1.0 : DEFAULT-UNIT "LITER") 

( : VAR-NAME " SAMPLE- INTERVAL " : DEFAULT- VALUE 1.0 : DEFAULT-UNIT ’ SECOND " ) 

( : VAR-NAME " FLOW- RES I STANCE" : DEFAULT-VALUE 1.0 : DEFAULT-UNIT "UNITLESS") 
(: VAR-NAME "AREA" : DEFAULT-VALUE 1.0 : DEFAULT -UNIT "UNITLESS") 

( : VAR-NAME "FLOW-RATE" : DEFAULT-VALUE 0.0 : DEFAULT-UNIT "UNITLESS") 

(: VAR-NAME "LEVEL" : DEFAULT-VALUE 0 : DEFAULT-UNIT "LITER"-) 

(: VAR-NAME "ON-LEVEL" : DEFAULT-VALUE 0 : DEFAULT -UNIT "UNITLESS") 

( : VAR-NAME "OFF-LEVEL" : DEFAULT-VALUE 0 : DEFAULT-UNIT "UNITLESS"))) 

( :VC-NAME "GAS-DATA" : VC-TYPE " FLUID- EFFORT- STORAGE .VC" :VC-KIND : INTERNAL 
: VARIABLES 

( ( : VAR-NAME "PASS?" : DEFAULT-VALUE TRUE : DEFAULT-UNIT "BOOLEAN") 

( : VAR-NAME "O-DIR" : DEFAULT -VALUE NONE : DEFAULT-UNIT "Flow-Dir") 

(: VAR-NAME "DELTA-P" : DEFAULT- VALUE 0 : DEFAULT-UNIT "NPressure") 

( : VAR-NAME "F-DIR" : DEFAULT-VALUE NONE : DEFAULT-UNIT "Flow-Dir") 

(: VAR-NAME "P-OUTPUT" : DEFAULT -VALUE 0 : DEFAULT-UNIT "NPressure") 

(: VAR-NAME "P-DIR" : DEFAULT-VALUE NONE : DEFAULT-UNIT “Flow-Dir") 

(: VAR-NAME "RESISTANCE" : DEFAULT-VALUE 1.0 : DEFAULT-UNIT "UNITLESS"))) 

( : VC-NAME "GAS-PORT" :VC-TYPE "FLUID- PORT. VC" :VC-KIND : PORT : VARIABLES 
( ( : VAR-NAME "PHASE" : DEFAULT-VALUE UNKNOWN : DEFAULT-UNIT " FLUID- PHASE" )) ) 

( : VC-NAME * DATA2 " : SLOT-SOURCE : SELF : VC-TYPE " LIQ-CONTAINER. VC" :VC-KIND 
: INTERNAL : VARIABLES 

( ( : VAR-NAME "PASS?" : DEFAULT -VALUE TRUE : DEFAULT-UNIT "BOOLEAN") 

( : VAR-NAME "O-DIR" : DEFAULT-VALUE NONE : DEFAULT-UNIT ’Flow-Dir") 

(: VAR-NAME "DELTA-P* : DEFAULT -VALUE 0 : DEFAULT-UNIT "NPressure") 
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(••VAR-NAME "F-DIR" : DEFAULT -VALUE NONE : DEFAULT-UNIT "Flow-Dir") 

( :VAR-NAME "CAPACITY" : DEFAULT -VALUE 1.0 : DEFAULT-UNIT "LITER") 

(: VAR-NAME " SAMPLE- INTERVAL" : DEFAULT-VALUE 1.0 : DEFAULT -UN IT "SECOND") 

(: VAR-NAME "FLOW-RESISTANCE" : DEFAULT-VALUE 1.0 : DEFAULT-UNIT "UNITLESS") 

( : VAR-NAME "AREA" : DEFAULT-VALUE 1.0 : DEFAULT-UNIT "UNITLESS") 

( : VAR-NAME "FLOW-RATE" : DEFAULT-VALUE 0.0 : DEFAULT-UNIT "UNITLESS") 

{ : VAR-NAME "LEVEL" : DEFAULT-VALUE 0 : DEFAULT-UNIT "LITER") 

{ : VAR-NAME "ON-LEVEL" : DEFAULT -VALUE 0 : DEFAULT-UNIT "UNITLESS") 

( : VAR-NAME "OFF-LEVEL" : DEFAULT-VALUE 0 : DEFAULT-UNIT "UNITLESS"))) 

( : VC -NAME " LIQ-PORT2 " :SLOT-SOURCE : SELF :VC-TYPE "FLUID- PORT. VC" :VC-KIND 
: PORT : VARIABLES 

( ( : VAR-NAME "PHASE" : DEFAULT-VALUE UNKNOWN : DEFAULT-UNIT " FLUID- PHASE "))) ) 

: FLOW-MAPS 

(( .-FLOW- DOMAIN "NFLUID- DOMAIN" :MAP-NODES 

( ( : MAPPED- VC -NAME " DATA 2 " : FLOW-CONNECTIONS-FROM NIL : GRAPHICS-COORDINATES 

(182 192)) 

( : MAPPED-VC-NAME " LIQ-PORT2 " : FLOW-CONNECTIONS-FROM 

( ( : FLOWS -TO " DATA 2 " : GRAPHICS-COORDINATES ((182 262.0) (182 201.0)))) 

: GRAPHICS-COORDINATES (182 271)) 

(: MAPPED-VC-NAME "GAS-DATA" : FLOW-CONNECTIONS-FROM NIL 
: GRAPHICS-COORDINATES (57 131)) 

(: MAPPED-VC-NAME "GAS-PORT" : FLOW-CONNECTIONS-FROM 
( ( : FLOWS-TO "GAS-DATA" : GRAPHICS-COORDINATES 
((64.03615 58.0) (57.963856 121.0)))) 

: GRAPHICS-COORDINATES (65 48)) 

(: MAPPED-VC-NAME "DATA1 " : FLOW-CONNECTIONS-FROM NIL : GRAPHICS-COORDINATES 

(54 192) ) 

(: MAPPED-VC-NAME "LIQ-PORT1" : FLOW-CONNECTIONS-FROM 
( ( : FLOWS-TO " DATA1 " : GRAPHICS-COORDINATES 

((51.346153 261.0) (53.634617 201.5)))) 

: GRAPHICS-COORDINATES (51 270))))) 

: INITIAL-MODE "Empty" :MIPS 

((: PROCESS-NAME " gas -pressure-proc " : INVOCATIONS 

( ( : STMT- ID " INVOCATION- 157 " : STATEMENT "(or datal:pass? data2 : pass ? ) " 

: MODIFIED "2-PORT-WATER-TANK")) 

: EFFECTS 

( ( : STMT-ID "EFFECT-241" : STATEMENT * (<- gas -data : p-output 
(- (signed-unit 

(+ datal :delta-p 

data2 :delta-p) ) ) ) ” : MODIFIED " 2 - PORT-WATER-TANK " : DELAY ( " 0 . 01 : s “ ) ) ) 

: DOCUMENTATION "This process exerts an effort 
in the opposite direction of the 
liquid flow. The delay must be 
shorter than the delay on the 
gas-liq-f low-proc . It is nonzero 
to prevent some stabilization to 
occur in the flow-paths before it __ 

is computed.") 

(: PROCESS-NAME "gas-liq-f low-proc" : INVOCATIONS NIL : EFFECTS 
( ( : STMT-ID "EFFECT-319* : STATEMENT " (<- data2:pass? 

(or (not (zerop gas-data : delta-p) ) 

(and (zerop gas-data: p-output) 

(zerop (+ datal : flow-rate 

data2 : flow-rate) ) 

(zerop gas-data:delta-p) ) ) ) " : DELAY ("0.1:s")) 

( : STMT- ID "EFFECT-242" : STATEMENT " (<- datal:pass? 

(or (not (zerop gas-data : delta-p) ) 

(and (zerop gas-data:p-output) 

(zerop (+ datal : flow-rate 

data2 : flow-rate) ) 

(zerop gas-data: delta-p) ))) " : MODIFIED " 2 -PORT- WATER-TANK" : DELAY 

( " 0 . 1 : s " ) ) ) 

: DOCUMENTATION "This process states that there 
must be gas flow if there is also 
liquid flow. NOTE: this 
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process is dependent on the 
gas-pressure-proc, and therefore 
has a longer time delay. 

" ) 

(: PROCESS-NAME N Rate-Proc" : INVOCATIONS NIL : EFFECTS 
( ( : STMT- ID "EFFECT-318" : STATEMENT " (<- data2 : flow-rate 
(/ data2 : delta-p 

data2 : flow- resistance) ) " : DELAY ( " 0 . 0 : s " ) ) 

(: STMT- ID "EFFECT-26" : STATEMENT ■ (<- datal : flow-rate 
{/ datal : delta-p 

datal : flow-resistance) ) " : MODIFIED n 2 -PORT -WATER -TANK" * DELAY 
( N 0 . 0 : s" ) ) ) 

: DOCUMENTATION "This process sets the rate variable 
that in turn determines the 
rate at which the Container's 
Level variable is incremented ♦ 
or decremented. In a basic 
container, there is only one factor: 
the pressure drop (Delta-P) 
across the liquid port. In more 
complex subclasses of container, 
the rate may be the sum of several 
other factors, such as rates of 
leakage, condensation, or evaporation. 

The effect statement for this 
process should be modified for 
those subclasses, and additional 
variables should be added to a 
subclass of the Fluid-Container .VC ." ) 

( : PROCESS -NAME " level -proc" : INVOCATIONS 
( ( : STMT- ID "INVOCATION-152" : STATEMENT "(or 
(and (minusp (+ datal : flow-rate data2 : flow-rate) ) 

{> datal: level 0)) 

(and (plusp (+ datal : flow-rate data2 : flow-rate) ) 

(< datal: level datal : capacity ))) - : MODIFIED " 2 -PORT -WATER -TANK" ) ) 

: EFFECTS 

( ( : STMT- ID " EFFECT-27 " : STATEMENT " (<- datal : level 

(min datal : capacity 
(max 0 

(+ datal : level 

(* ( + datal : flow-rate 
data2 : flow-rate) 

datal : sample-interval) )))) ■ : MODIFIED - 2-PORT-WATER-TANK" : DELAY ' 
( "data : sample-interval " ) ) ) ) ) 

: MODES 

( ( : MODE-NAME "Nominal" :MDPS NIL :MTPS-FROM 
( ( :TO "Empty" : INVOCATIONS _ 

( ( : STMT- ID "INVOCATION-27" : STATEMENT "(zferop data : level )") ) 

: GRAPHICS-COORDINATES ((127 155) (127 226))) 

( : TO "Full" : INVOCATIONS 

( ( : STMT- ID "INVOCATION-28" : STATEMENT "(= datarlevel data: capacity) ■ ) ) 

: GRAPHICS -COORDINATES ((124 121) (124 56)))) 

: GRAPHICS-COORDINATES (140 142)) 

(: MODE-NAME "Empty" :MDPS ((: PROCESS-NAME *" : INVOCATIONS NIL : EFFECTS NIL)) 
:MTPS-FROM 

( ( : TO "Nominal" : INVOCATIONS 

( ( : STMT- ID "INVOCATION-26” : STATEMENT "(not (zerop data: level) )") ) 

: GRAPHICS-COORDINATES ((151 228) (151 157)))) 

: GRAPHICS-COORDINATES (140 241)) 

(: MODE -NAME “Full" :MDPS NIL :MTPS-FROM 
((:TO “Nominal" INVOCATIONS 

( ( : STMT- ID "INVOCATION-29" : STATEMENT " (< data: level data : capacity )’) ) 

: GRAPHICS-COORDINATES ((151 58) (151 124)))) 

: GRAPHICS-COORDINATES (141 44)))) 
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O DIR . DEFAULT- VALUE NONE : DEFAULT-UNIT "Flow-Dir") 

^ DELTA- P" : DEFAULT-VALUE 0 : DEFAULT-UNIT "NPressure") 

F-DIR" : DEFAULT-VALUE NONE : DEFAULT-UNIT "Flow-Dir") 

CAPACITY : DEFAULT-VALUE 1.0 : DEFAULT-UNIT "LITER") 
^^ LE " INTERVAL " : DEFAULT-VALUE 1.0 : DEFAULT-UNIT "SECOND") 
FLOW RESISTANCE" : DEFAULT-VALUE 1.0 : DEFAULT-UNIT "UNITLESS") 
."AREA" : DEFAULT-VALUE 1.0 : DEFAULT-UNIT "UNITLESS") UNITLESS > 
; DEFAULT-VALUE 0.0 : DEFAULT-UNIT "UNITLESS") 

LEVEL : DEFAULT- VALUE 0 : DEFAULT-UNIT "LITER") 

ON-LEVEL" : DEFAULT-VALUE 0 : DEFAULT-UNIT "UNITLESS") 
OFF-LEVEL" : DEFAULT-VALUE 0 : DEFAULT-UNIT "UNITLESS"))) 
:VC-TYPE ” FLUID-EFFORT-STORAGE . VC' 


( : VAR -NAME 
( : VAR -NAME 
{ : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VC-NAME "GAS-DATA 
: VARIABLES 
( ( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( :VC-NAME "GAS-PORT 
( { : VAR-NAME "PHASE 


: VC-KIND : INTERNAL 


PASS?” : DEFAULT-VALUE TRUE : DEFAULT-UNIT "BOOLEAN") 

O DIR" : DEFAULT-VALUE NONE : DEFAULT-UNIT "Flow-Dir") 

DELTA- P" : DEFAULT -VALUE 0 : DEFAULT-UNIT 
F-DIR" : DEFAULT-VALUE NONE 
P-OUTPUT" : DEFAULT-VALUE 0 

P-DIR" : DEFAULT -VALUE NONE : DEFAULT-UNIT „ 

RESISTANCE 11 : DEFAULT-VALUE 1.0 : DEFAULT-UNIT^" UNITLESS ")) ) 
.VC TYPE "FLUID- PORT. VC" : VC-KIND : PORT : VARIABLES 
DEFAULT-VALUE UNKNOWN : DEFAULT-UNIT " FLUID- PHASE " ) ) ) 

TVDT? ___ rnAa 11 1 * l 


"NPressure" ) 

: DEFAULT-UNIT " Flow-Dir ■ ) 

: DEFAULT-UNIT "NPressure") 
1 Flow-Dir " ) 


1 

DIR . DEFAULT- VALUE NONE : DEFAULT-UNIT "Flow-Dir") 

’ DELTA -P” : DEFAULT-VALUE 0 : DEFAULT-UNIT “NPressure") 

F-DIR : DEFAULT-VALUE NONE : DEFAULT-UNIT "Flow-Dir") 

'CAPACITY" : DEFAULT-VALUE 1.0 : DEFAULT-UNIT "LITER") 
rf^r P , LE_INTERVAL " : DEFAULT-VALUE 1.0 : DEFAULT-UNIT "SECOND") 
^: REEISTANCE ” :DEFA ULT-VALUE 1.0 : DEFAULT-UNIT -SSSsi-l 
AREA .DEFAULT-VALUE 1.0 : DEFAULT-UNIT "UNITLESS") 

, irjiD »t FLOW-RATE" : DEFAULT- VALUE 0.0 : DEFAULT-UNIT "UNITLESS") 

( : VAR-NAME "LEVEL" : DEFAULT-VALUE 0 : DEFAULT-UNIT -LItL") 

: r- NAME " 0N-LEVEL " : DEFAULT-VALUE 0 : DEFAULT-UNIT "UNITLESS") 

< .VAR-NAME -OFF-LEVEL' : DEFAULT-VALUE 0 : DEFAULT-UNIT -SSSL , ). 

I VC-NAME "LIQ-PORT2 * :VC-TVPE 'FLUID-PORT .VC ‘ ,VC-S ^R^^LES 

DEFAULT-VALUE UNKNOWN : DEFAULT-UNIT * FLUID- PHASE ")) ) 

: SLOT-SOURCE : SELF : VC-TYPE "FLUID- PORT. VC" : VC-KIND 


( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
{ : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 


( ( : VAR-NAME "PHASE" 
( : VC-NAME "LIQ-PORT3 
: PORT : VARIABLES 
( ( : VAR-NAME " PHASE ■ 


: VAR-NAME ^PASS?" : DEFAULT -VALUE TRUE : DEFAULT-UNIT "BOOLEAN") 

0-DIR :DEFAULT-VALUE NONE : DEFAULT-UNIT “Flow-Dir") 

^ E ^Tor P " : DEFAULT-VALUE 0 : DEFAULT-UNIT "NPressure") 

F-DIR" : DEFAULT-VALUE NONE : DEFAULT-UNIT "Flow-Dir") 

CAPACITY" : DEFAULT-VALUE 1.0 : DEFAULT-UNIT "LITER") 

SAMPLE -INTERVAL" : DEFAULT-VALUE 1.0 : DEFAULT-UNIT "SECOND") 
-anpa« RESISTANCE " : DEFAULT-VALUE 1.0 : DEFAULT-UNIT "UNITLESS") 
AREA : DEFAULT- VALUE 1.0 : DEFAULT-UNIT "UNITLESS") 

LFVFT^TSpr. ‘ ° EFAULT ~ VALUE 0-0 : DEFAULT-UNIT "UNITLESS") 

LEVEL : DEFAULT- VALUE 0 : DEFAULT-UNIT "LITER") 

ON-LEVEL : DEFAULT-VALUE 0 : DEFAULT-UNIT "UNITLESS") 
OFF-LEVEL" : DEFAULT- VALUE 0 : DEFAULT-UNIT UNITLESS > 


( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 


: FLOW-MAPS 

((: FLOW-DOMAIN "NFLUID-DOMAIN" :MAP-NODES 

U: <TU ^; VC_NAME " LI Q- p °RT3" :FLOW-CONNECTIONS-FROM 
( ( : FLOWS-TO " DATA 3 " : GRAPHICS -COORDINATES 
((275.41357 263.5) (271.58643 201.5)))) 


•UNITLESS" ) ) ) ) 
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•GRAPHICS -COORDINATES (276.0 273.0)) 

{: MAPPED- VC -NAME " DATA 3 " : FLOW-CONNECTIONS-FROM NIL 

(271.0 192.0)) 

( : MAPPED-VC-NAME 
(143.0 195.0)) 

( : MAPPED-VC-NAME 


: GRAPHICS-COORDINATES 


" DATA 2 " : FLOW-CONNECTIONS-FROM NIL : GRAPHICS-COORDINATES 


( 


- LIQ-PORT2 " : FLOW-CONNECTIONS-FROM 

((:FLOWS-TO " DATA2 ” : GRAPHICS -COORDINATES 

((141.27632 260.5) (142.73685 205.0)))) 

: GRAPHICS -COORDINATES (141.0 271.0)) 

MAPPED-VC-NAME "GAS-DATA" : FLOW-CONNECTIONS-FROM NIL 
•GRAPHICS -COORDINATES (57 131)) 

(: MAPPED-VC-NAME "GAS-PORT" : FLOW-CONNECTIONS-FROM 
((:FLOWS-TO "GAS-DATA" : GRAPHICS-COORDINATES 
((64.03615 58.0) (57.963856 121.0)))) 

( -MAPPED-VC-NAME^DATAl'^ FLOW-CONNECTIONS -FROM NIL :GRAPHICS-COORDINATES 

(16.0 193.0) ) „ 

(: MAPPED-VC-NAME "LIQ-PORT1" : FLOW-CONNECTIONS FROM 
((:FLOWS-TO "DATAl" : GRAPHICS-COORDINATES 
((11.681818 259.5) (15.350649 203.0)))) 

•.GRAPHICS -COORDINATES (11.0 270.0))))) 

: INITIAL-MODE "Empty" :MIPS 

( ( : PROCESS-NAME "gas-pressure-proc " : INVOCATIONS na -,, n 

( ( : STMT- ID " INVOCATION- 157 " : STATEMENT "(or datal:pass? data2.pass.) )) 

: EFFECTS , _ . 

( ( : STMT- ID "EFFECT-241" : STATEMENT " (<- gas - data : p-output 

(- (signed-unit (+ datal : delta-p 

data2 : delta-p . ( 

data3 : delta-p) ) ) ) " : MODIFIED "3-PORT-WATER-TANK" : DELAY ( 

: DOCUMENTATION "This process exerts an effort 
in the opposite direction of the 
liquid flow. The delay must be 
shorter than the delay on the 
gas-liq- f low-proc . It is nonzero 
to prevent some stabilization to 
occur in the flow-paths before it 
is computed.") 

(: PROCESS-NAME " gas- 1 iq- f low-proc " : 

( ( : STMT- ID "EFFECT-324" : STATEMENT 
(or (not (zerop gas-data:delta-p) ) 

(and (zerop gas -data : p-output ) 

(zerop (+ datal : flow-rate 
data2 : flow-rate 
data3 : flow-rate) ) 

(zerop gas-data : delta-p) ) ) ) 


INVOCATIONS NIL : EFFECTS 
" (<- data3:pass? 


: DELAY ( " 0 . 1 : s " ) ) 


( : STMT- ID "EFFECT-319" : STATEMENT " (<- data2:pass? 
(or (not (zerop gas-data : delta-p) ) — 

(and (zerop gas -data : p-output ) 

(zerop ( + datal: flow-rate 
data2 : flow-rate 
data3 : flow-rate) ) 

(zerop gas-data : delta-p) ) ) ) 

( " 0 . 1 : s " ) ) 

(:STMT-ID "EFFECT-242" : STATEMENT v 
(or (not (zerop gas-data : delta-p) ) 

(and (zerop gas-data : p-output ) 

(zerop (+ datal: flow-rate 
data2 : flow-rate 
data3 : flow-rate) ) ) 

(zerop gas-data : delta-p) ))) " 

( " 0 . 1 : s " ) ) ) 

•.DOCUMENTATION "This process states that there 
must be gas flow if there is also 
liquid flow. NOTE: this 
process is dependent on the 


MODIFIED " 3 -PORT-WATER-TANK " : DELAY 

(<- datal :pass? 


: MODIFIED " 3 -PORT -WATER -TANK" : DELAY 


0 .01:s" ) ) ) 
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gas-pressure-proc, and therefore 
has a longer time delay. 

") 

{: PROCESS -NAME "Rate-Proc" -.INVOCATIONS NIL : EFFECTS 
( ( : STMT- ID " EFFECT- 3 2 3 " : STATEMENT " (<- data3 : flow-rate 

(/ data3 : delta-p 

data3 : flow-resistance) ) " : DELAY ( " 0 . 0 : s " ) ) 

(: STMT-ID "EFFECT-318 " : STATEMENT " (<- data2 : flow-rate 

(/ data2 : del ta-p 

data2 : f low-resistance) ) " : DELAY ( " 0 . 0 : s " ) ) 

(: STMT-ID "EFFECT-26" : STATEMENT H (<- datal : flow-rate 
(/ datal : delta-p 

datal : flow-resistance) ) " : DELAY ("0.0:s"))) 

: DOCUMENTATION "This process sets the rate variable 
that in turn determines the 
rate at which the Container's , 

Level variable is incremented 
or decremented. In’ a basic 
container, there is only one factor: 
the pressure drop (Delta-P) 
across the liquid port. In more 
complex subclasses of container, 
the rate may be the sum of several 
other factors, such as rates of 
leakage, condensation, or evaporation. 

The effect statement for this 
process should be modified for 
those subclasses, and additional 
variables should be added to a 
subclass of the Fluid-Container .VC . " ) 

(: PROCESS -NAME "level-proc" : INVOCATIONS 
{ ( : STMT- ID " INVOCATION- 152 " : STATEMENT "(or 

(and (minusp ( + datal : flow-rate 

data2 : flow-rate data3 : flow-rate) ) 

(> datal: level 0)) 

(and (plusp ( + datal : flow-rate 

data2 : flow-rate data3 : flow-rate) ) 

(< datal : level datal : capacity) )) " : MODIFIED " 3 -PORT -WATER- TANK" ) ) 

: EFFECTS 

( ( : STMT- ID "EFFECT-27" : STATEMENT " (<- datal:level 
(min datal : capacity 
(max 0 

(+ datal: level 

(* ( + datal : flow-rate 

data2 : flow-rate 
data3 : flow-rate) 

datal : sample- interval) D )) " : MODIFIED " 3 -PORT- WATER -TANK" : DELAY 
( "data : sample- interval "))))) 

: MODES 

((•.MODE-NAME "Nominal" :MDPS NIL :MTPS-FROM 
( ( : TO " Empty" : INVOCATIONS 

( ( : STMT- ID "INVOCATION-27" : STATEMENT "(zerop data : level ) "') ) 

: GRAPHICS-COORDINATES ((127 155) (127 226))) 

( :TO "Full" : INVOCATIONS 

( ( : STMT- ID " INVOCATION- 2 8 " : STATEMENT "{ = data: level data : capacity) ") ) 

: GRAPHICS-COORDINATES ((124 121) (124 56)))) 

: GRAPHICS -COORDINATES (140 142)) 

( : MODE-NAME "Empty" :MDPS ((: PROCESS -NAME "" -.INVOCATIONS NIL : EFFECTS NIL)) 

: MTPS-FROM 

( ( : TO " Nominal " : INVOCATIONS 

( ( : STMT-ID "INVOCATION-26" : STATEMENT "(not (zerop data : level) )") ) 

: GRAPHICS-COORDINATES ((151 228) (151 157)))) 

: GRAPHICS-COORDINATES (140 241)) 

( : MODE -NAME "Full" : MDPS NIL :MTPS-FROM 
( ( : TO "Nominal" : INVOCATIONS 
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( ( : STMT- ID "INVOCATION-2 9" : STATEMENT "<< data : level data - capacity )") ) 

: GRAPHICS -COORDINATES ((151 58) (151 124)))) 

.•GRAPHICS-COORDINATES (141 44)))) 




<END> DEVICE CLASSES 


/ < » / M M / / » M M / / if M* / J / 






/ t t t 


r ******************** 


DEVICE-RELATION CLASSES ;;;;;;; 

t******************************* 


f f / f / f > r / f f / f / f 

*************** 




<END DEVICE-RELATION CLASSES 


/ t t I f t t t 


r*********************** 


******** 








; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ACTIVITY CLASSES 
; ; ****************************************** 




(DEFINE-CLASS ACTIVITY-CLASS :NAME " TFB-CTRL-ACT" : SUPERCLASSES ("ACTIVITIES") 
: ABSTRACT? NIL :VC-SPECS NIL : INITIAL- PHASE “Ready" :PIPS NIL : PHASES 
{(: PHASE-NAME "Ready" : PTPS NIL : PDPS NIL : PTPS-FROM NIL 
: GRAPHICS-COORDINATES (00)))) 

(DEFINE-CLASS ACTIVITY-CLASS : NAME “ LEVEL-BR-BIO-73 " : SUPERCLASSES 
( TFB-CTRL-ACT") : ABSTRACT? NIL :VC-SPECS NIL : INITIAL- PHASE "Ready" ‘PIPS 
NIL : PHASES ‘ 

((: PHASE -NAME "Ready" : PTPS NIL : PDPS NIL : PTPS-FROM NIL 
: GRAPHICS -COORDINATES (00)))) 

(DEFINE-CLASS ACTIVITY-CLASS : NAME ’ PU-BIO-16-ON" : SUPERCLASSES 

("LEVEL-BR-BIO-73") : ABSTRACT? NIL :VC-SPECS NIL : INITIAL- PHASE "Ready" -PIPS 
NIL : PHASES 

((: PHASE-NAME "Ready" : PTPS NIL : PDPS NIL : PTPS-FROM NIL 
: GRAPHICS-COORDINATES (0 0)))) 

(DEFINE-CLASS ACTIVITY -CLASS : NAME " PU-BIO-23-ON" : SUPERCLASSES 

("LEVEL-BR-BIO-73") : ABSTRACT? NIL :VC-SPECS NIL : INITIAL-PHASE "Ready" -PIPS 
NIL : PHASES ' ' 

((: PHASE-NAME "Ready" :PTPS NIL : PDPS NIL- : PTPS-FROM NIL 
: GRAPHICS-COORDINATES (00)))) 

(DEFINE-CLASS ACTIVITY-CLASS : NAME " PU-BIO-ll-ON" : SUPERCLASSES 
("LEVEL-BR-BIO-73") : ABSTRACT? NIL :VC-SPECS NIL : INITIAL-PHASE "Ready" -PIPS 
NIL : PHASES 

((: PHASE-NAME "Ready" :PTPS NIL : PDPS NIL : PTPS-FROM NIL 
: GRAPHICS-COORDINATES (00)))) 

(DEFINE-CLASS ACTIVITY-CLASS : NAME " ICB-CTRL-ACT" : SUPERCLASSES ("ACTIVITIES") 

: ABSTRACT? NIL :VC-SPECS 

((:VC-NAME "DATA1" : SLOT-SOURCE : SELF :VC-TYPE "LIQ-CONTAINER.VC" ‘VC-KIND 
: INTERNAL : VARIABLES 

( ( :VAR-NAME "PASS?" : DEFAULT-VALUE TRUE : DEFAULT-UNIT “BOOLEAN") 

( :VAR-NAME “O-DIR" : DEFAULT-VALUE NONE : DEFAULT- UNIT "Flow-Dir") 

( :VAR-NAME "DELTA-P" : DEFAULT-VALUE 0 : DEFAULT-UNIT "NPressure") 

( : VAR -NAME "F-DIR" : DEFAULT-VALUE NONE : DEFAULT-UNIT "Flow-Dir") 

(:VAR-NAME "CAPACITY" : DEFAULT-VALUE 1.0 : DEFAULT-UNIT "LITER") 

( :VAR-NAME " SAMPLE- INTERVAL" : DEFAULT-VALUE 1.0 : DEFAULT-UNIT "SECOND”) 
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OFF-LEVEL” : DEFAuIt-Jaluf a = DEFAULT-UNLT "UNITLESS” ) 

"Ready" : pips 4 ' DEFAU LT-UNIT "UNITLESS")))) 

((: PROCESS -NAME "level-control” : INVOCATIONS 

:PmsES MT ' ID • I ^TION-e 2 - : STATEMENT^Tno- VALUE ) 1 

( ( • PHASE-NAME "RgcIcIv" * ptpq mtt nnnr , 

: GRAPHICS-COORDINATES (118 loim NIL :PTPS - FR0M nil 

••DOCUMENTATION "ICB-CTRr-APT ^ l ' , 
the ICB. When the tank level oTthe * aCt±Vlty of 

hr-bio- 72 is normal, pump pu-bio-05 
will turn on. if level is too, 
high or too low alarms will occur 
It also controls levels on tk-bio-01 


-•EFFECTS NIL)) 


f ICB - CTR L-ACT^rTABSTRAcS NI^VC-SPEC^'^' 610 " 05 " : SUPERCLASSES 

( ( : VAR-NAME^pLs?^^ ! DEFAULT "un^ ' INTERNAL • VARIABLES 

iiSEE iSSSSSS -"SSSSCi, 

( : VAR-NAME "F-DIR" DEFAULT- : DEFAULT-UNIT "NPressure") 

( : VAR-NAME "CAPACITY M : DEFAULT -VALUE 1 O^npPA 1 ''^ 17 "Flow-Dir") 

( : VAR-NAME " SAMPLE -INTERVAL" •nPPim^VrJr :DEFAULT - U1, IT "LITER") 

(: VAR-NAME "FLOW-RESISTANCE" -DEFAULT- VALUE l’n : DEFAULT-UNIT "SECOND") 

(: VAR-NAME "AREA" : DEFAULT -VALUE 10 • DEFALT J ' r°TMTm EFAULT " UNIT "UNITLESS") 

( : VAR-NAME "FLOW-RATE" • DEPAnr * u>r.« ' EEFAU LT-UNIT "UNITLESS") 

(: VAR-NAME "LEVEL" : DEFAULT -VALUE 3 DEp!nrf FAULT " UNIT ’UNITLESS") 

( : VAR-NAME "ON-LEVEL" • DEFAUM Slot 1 SFAULT-UNH- "LITER") 

(: VAR-NAME "OFF-LEVEL" • DEFAULT- VALUF 4 n^ ULT_UNIT “UNITLESS") 

: INITIAL- PHASE "Ready" :PIPS ALUE 4 :DEFAU LT-UNIT "UNITLESS")))) 

( ( ( rSM^TD^f ~ COntr01 “ : INVOCATIONS 

INVOCATION-82 " : STATEMENT : NO- VALUE)) : EFFECTS NIL} ) 

( ( • PHASE— NAME M Rsadv” * P'tdq mtt 

: GRAPHICS-COORDINATES (118 101) nf NIL = PTPS - FR °M NIL 


: SUPERCLASSES 


( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 


'riS E CT^ S frJ?r lVITY - C “ SS :NAME ’ LEVEL- BR-BIO- 72 " 

f Sri A } :ABSTR ACT? NIL : VC- SPECS 

:S*SS, :VARIABLE£ 

. nprT . T VALUE NONE- : DEFAULT-UNIT "Flow-DirM 

DELTA-P" : DEFAULT-VALUE 0 -DEFAULT rm™ .«m * 

"SAMPLE- INTERVAL" : DEFAULT -VALUE 1 0 n pp»t T LITER " ) 
"FLOW-RESISTANCE* : DEFAULT- VALUE l’n ’’ S™m T ' UNIT "SECOND") 
"AREA" : DEFAULT-VALUE 1 n nrom 1,0 : DEFAULT-UNIT "UNITLESS") 
(: VAR-NAME "FLOW-RATE" : DEFAULT-VALUE ’ ° EFAULT " UNI T "UNITLESS") 

(: VAR-NAME "LEVEL" : DEFAULT- VALUE 3 nPRAnr DEFA U LT -UN IT "UNITLESS") 

( : VAR-NAME ” ON- LEVEL" -DEFAULT- VALUF '' "LITER") 

( : VAR-NAME "OFF-LEVEL" • DEFAULT -VALUE 2 4 * ULT ~ UNIT "UNITLESS") 

: INITIAL- PHASE "Ready" :PIP S 4 : DEFAU LT-UNIT ’UNITLESS")))) 

^ )^ R ? CE ^ S_NAJ1F " level-control " INVOCATIONS 

;p H s s™t-i d "invocation- 82 ■ .statemshTS-Vok, , , effects nil) ) 

<, : 0 p ^L E ic“?o;^iS; E s P ai 6 N 1 I o L 1 ;r“ s NIL :PTPS - from nil 

(DEFINE-CLASS ACTIVITV-CEAES : NAME -EEVEE-TK-BIO-OI ■ , SUFEECEAESES 
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( M ICB-CTRL-ACT " ) : ABSTRACT? NIL :VC-SPECS 


( : VAR -NAME 
( : VAR -NAME 
{ : VAR-NAME 
{ : VAR-NAME 
( : VAR-NAME M 
(: VAR -NAME " 
(: VAR-NAME " 
( : VAR-NAME " 
(: VAR-NAME n 
(: VAR-NAME " 
{ : VAR-NAME " 
: INITIAL-PHASE 


: INTERNAL : VARIABLES 
" BOOLEAN " ) 

" Flow-Dir " ) 
"NPressure" ) 


( ( : VC-NAME “DATA1" :VC-TYPE ” LIQ-CONTAINER . VC " : VC -KIND 

({•VAR-NAME "PASS?" : DEFAULT-VALUE TRUE :DEFAULT UNIT 
O-DIR" -.DEFAULT -VALUE NONE : DEFAULT-UNIT 
DELTA-P" • DEFAULT-VALUE 0 -.DEFAULT-UNIT 
F-DIR" -DEFAULT -VALUE NONE : DEFAULT-UNIT "Flow-Dir") 

CAPACITY" -DEFAULT-VALUE 1.0 : DEFAULT-UNIT "LITER") 

SAMPLE-INTERVAL" : DEFAULT-VALUE 1.0 : DEFAULT-UNIT "SECOND") 

FLOW-RESISTANCE" : DEFAULT-VALUE 1.0 : DEFAULT-UNIT "UNITLESS ) 

AREA" : DEFAULT- VALUE 1.0 -.DEFAULT-UNIT "UNITLESS") 

’FLOW-RATE" : DEFAULT-VALUE 0.0 : DEFAULT-UNIT "UNITLESS ) 

’LEVEL" : DEFAULT-VALUE 3 : DEFAULT-UNIT "LITER") 

•ON-LEVEL" : DEFAULT- VALUE 2 : DEFAULT-UNIT "UNITLESS") 

•OFF-LEVEL" : DEFAULT-VALUE 4 : DEFAULT-UNIT "UNITLESS )))) 

Ready" :PIPS 


((-PROCESS-NAME ” level -control * : INVOCATIONS 

( ( : STMT- ID ” INVOCATION- 82 " : STATEMENT :NO-VALUE)) 

. phases 

((: PHASE-NAME "Ready" : PTPS NIL : PDPS NIL : PTPS-FROM NIL 
: GRAPHICS -COORDINATES (118 101)))) 


EFFECTS NIL) ) 


:NAME "ALARMS" : SUPERCLASSES ( " ICB-CTRL ACT") 


( : VAR-NAME 
( : VAR- NAME 
( : VAR-NAME 
( : VAR-NAME 


(DEFINE-CLASS ACTIVITY-CLASS 

-DATaI-' S Vc“vPK -l.IQ-CONTAINER.VC- : VC-KIND : INTERNAL .VARIABLES 
( ( VAR^NAME -pass?- .default-value true .default-unit -boolean-) 

" 0- DI R" -DEFAULT-VALUE NONE : DEFAULT-UNIT "Flow-Dxr") 

"DELTA-P" : DEFAULT-VALUE 0 : DEFAULT-UNIT "NPressure") 

• : DEFAULT-VALUE NONE : DEFAULT-UNIT "Flow-Dir ) 

"CAPACITY" : DEFAULT -VALUE 1.0 : DEFAULT-UNIT "LITER ) 

( -VAR-NAME "SAMPLE- INTERVAL" : DEFAULT-VALUE 1.0 : DEFAULT-UNIT "SECOND") 

(-VAR-NAME "FLOW-RESISTANCE" : DEFAULT-VALUE 1.0 : DEFAULT-UNIT "UNITLESS 

"AREA" -.DEFAULT-VALUE 1.0 : DEFAULT-UNIT "UNITLESS") 

"FLOW-RATE" : DEFAULT-VALUE 0.0 : DEFAULT-UNIT "UNITLESS”) 

"LEVEL" : DEFAULT -VALUE 3 : DEFAULT-UNIT "LITER") 

"ON- LEVEL" : DEFAULT -VALUE 2 : DEFAULT-UNIT "UNITLESS ) 
"OFF-LEVEL" : DEFAULT— VALUE 4 : DEFAULT-UNIT UNITLESS ) ) ) ) 

"Ready" :PIPS 

•level-control" : INVOCATIONS 


( -.VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
: INITIAL-PHASE 
( ( : PROCESS-NAME 

( ( : STMT- ID " INVOCATION- 82 ' 

• PHASES 

((: PHASE -NAME "Ready" : PTPS NIL : PDPS NIL : PTPS-FROM NIL 
.-GRAPHICS -COORDINATES (118 101)))) 


: STATEMENT : NO-VALUE)) : EFFECTS NIL) ) 


. . . . . . . . . . . . . ; . ; ; ; ; ; <END> ACTIVITY CLASSES ; ; ; ; ; 


/ t t t t J f * t * t * • * 


. . *************************************************** 

/ l 

.......... . . ; . . ; . ; ; ; ; ; ; ; ; ad-relation classes ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; >>'.< ; ; > ; ; 

. . *************************************************** 


(DEFINE-CLASS AD -RELATION -CLASS :NAME " ICB-ACTIVITY-RELATIONS" : SUPERCLASSES 
("ACTIVITY-DEVICE-RELATIONS") : ABSTRACT? NIL : FROM-VC "LIQ-CONTAINER. VC 
: TO-VC "LIQ-CONTAINER. VC" : MAPPINGS 
(("FLOW-RATE" * "FLOW-RATE") ("AREA" * "AREA") 

FLOW -RES I STANCE" * "FLOW-RESISTANCE") 

"SAMPLE-INTERVAL" * " SAMPLE- INTERVAL " ) ("CAPACITY" * "CAPACITY") 

("F-DIR" * “F-DIR") ("DELTA-P" * "DELTA-P") ("O-DIR" "O-DIR ) 

("PASS?" * "PASS?"))) 


(DEFINE-CLASS AD-RELATION-CLASS 
( "ACTIVITY-DEVICE-RELATIONS" ) 


: NAME "TFB- DEVICE -RELATIONS" : SUPERCLASSES 
ABSTRACT? NIL : FROM-VC " LIQ-CONTAINER .VC " 
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• TO-VC ” LIQ-CONTAINER . VC " : MAPPINGS 

(("FLOW-RATE" * "FLOW-RATE") ("AREA" * "AREA") 
("FLOW-RESISTANCE" * "FLOW-RESISTANCE") 
!^ PEE_INTERVAL " * "SAMPLE- INTERVAL") ("CAPACITY" * 
F-DIR" * "F-DIR") ("DELTA-P" * "DELTA-P") ( "O-DIR" * 
("PASS?" * "PASS?"))) 


CAPACITY" ) 
"O-DIR" ) 


; ; ; ; ; ; ; ; • ; i : r ; ; ; ; ; ; ; ; ; <END> AD-RELATION CLASSES 








***★★★★****.***.* 


; ; ; ; ; ; ; ; ; ; ; ; ; ; ; , SYSTEM MODELS 

. . *********************^ # ^^^^^^" * ;; ;; ;;;;;;;;;;;;; ;;; ; ; ; ; 


" LIQ-PORTl " : TO-DEVICE 
(789.0 -176.0) 


: VCS 


(: MODEL-NAME "WRS-Model" : SIMULATOR 

( ( ^DEVICE^NAMF 0 * 1 ' 10 •< 0 ‘MAX-RTIME2 :HIN-RTIME 0.1)) : DEVICES 

waste-water" :CLASS "FLUID-SINK-SOURCE" :VCS 
<(:VC-NAME "PORT" :VC-TYPE "FLUID- PORT. VC" :VC-KIND : PORT :VARS 
( : VALUE LIQUID : INSTANCE-DEFAULT -VALUE LIQUID))) 

(-VC-NAME DATA" :VC-TYPE "FLUID-SINK .VC" :VC-KIND : INTERNAL VARS 
" PASS?M :VA LUE TRUE) ( : VAR-NAME "O-DIR" :VALUE NONE) 

“r " DELTA - P " :VALUE 0) ( : VAR-NAME "F-DIR" : VALUE nS 

(: VAR-NAME "RESISTANCE" : VALUE 1 0)))) 

: RELATIONS -FROM 

( ( : RELATION- TYPE "FLUID" :FROM-VC "PORT" :TO-VC 
" tk-bio-01 " : GRAPHICS-COORDINATES 
((708.0 -197.0) (734.0 -197.0) (734.0 -176 0) 

(789.0 -94.0) ) ) ) 

: GRAPHICS-COORDINATES (667.0 -196.0)) 

(••DEVICE-NAME "ventl" :CLASS “FLUID-SINK-SOURCE' 

((:VC-NAME "PORT" :VC-TYPE " FLUID- PORT . VC " :VC-KIND : PORT :VARS 

f •VC-MAMp A ^n 1 ^^ S ^ : VALUE UNKNOWN : INSTANCE-DEFAULT-VALUE UNKNOWN)) 
(. NAME DATA :VC-TYPE "FLUID-SINK. VC" :VC-KIND -INTERNAL -VARS 
( .VSR-NAME “ PASS ? ■ :VALUE TRUE) (: VAR-NAME *0-”^ 

OVAR-NAME 'DELTA-P* : VALUE 0) (.VAR-NAME "F-DIR* : VALUETIONE^ 

(: VAR-NAME "RESISTANCE" : VALUE 1.0)))) 

: RELATIONS -FROM 

((rRELAHON-TYPS "FLUID" : FROM -VC "PORT" :TO-VC "GAS-PORT* :TO-DEVICE 
tk bio 01" : GRAPHICS-COORDINATES ((813.8 -182.0) (814 0 -82 0)))) 

: GRAPHICS-COORDINATES (817.0 -202.0)) 82.0)))) 

(: DEVICE-NAME "vent" :CLASS "FLUID-SINK-SOURCE" -VCS 
((:VC-NAME "PORT" : VC-TYPE "FLUID- PORT. VC" :VC-KIND : PORT '-VARS 
( ( : VAR-NAME "PHASE" : VALUE UNKNOWN) ) 

( ;y C ;^ AME " DATA ‘ : VC -TYPE "FLUID-SINK. VC" \ VC -KIND : INTERNAL -VARS 
(; VAR-NAME "PASS?" : VALUE TRUE) (: VAR -NAME "O-DIR" : VALUE NONeT 
:VAR-NAME "DELTA-P" :VALUE 0) (: VAR-NAME "F-DIR* : VALUE NONE^ 

(: VAR-NAME "RESISTANCE" : VALUE 10)))) 

: RELATIONS-FROM 

((: RELATION-TYPE "FLUID" : FROM -VC "PORT* : TO-VC 
“ tk-bio-21 “ : GRAPHICS-COORDINATES 

((-18.0 169.0) (-18.0 130.0) (56.0 130.0) (55 0 144 0)))) 

: GRAPHICS-COORDINATES ( -25 . 0 188 . 0 ) ) \ 3 o U 144 . 0) ) ) ) 

( : DEVICE-NAME "sample" :CLASS "FLUID-SINK-SOURCE" :VCS 


"GAS -PORT* :TO-DEVICE 


: VC -KIND : PORT :VARS 


( ( : VC-NAME "PORT" : VC-TYPE "FLUID- PORT. VC‘ 

( ( : VAR-NAME "PHASE" : VALUE UNKNOWN))) 

( ;T C -^ E ’ DATA ’ : VC -TYPE "FLUID- SINK. VC* :VC-KIND : INTERNAL -VARS 
( : ^- NAME ' PA SS?" : VALUE TRUE) (: VAR-NAME "O-DIR" : VALUE NONE) 
: VAR-NAME "DELTA-P" :VALUE 0) ( : VAR-NAME "F-DIR" : VALUE NONE^ 

(: VAR-NAME "RESISTANCE" : VALUE 1.0)))) 

: RELATIONS-FROM NIL : GRAPHICS-COORDINATES (-58.0 94.0)) 

: DEVICE-NAME "ah04-00024" rCLASS "FLUID-SINK-SOURCE" :VCS 
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( ( : VC - NAME "PORT" : VC-TYPE ' FLUID- PORT . VC “ : VC -KIND : PORT :VARS 

((•VAR-NAME "PHASE" : VALUE UNKNOWN))) 

(•VC-NAME "DATA" :VC-TYPE " FLUID- SINK . VC " :VC-KIND : INTERNAL :VARS 
’({•VAR-NAME "PASS?" : VALUE TRUE) (: VAR-NAME "O-DIR" : VALUE NONE ) 

( : VAR -NAME "DELTA-P" :VALUE 0) (: VAR-NAME ” F-DIR" : VALUE NONE ) 

{: VAR-NAME "RESISTANCE" : VALUE 1.0)))) 

: RELATIONS -FROM NIL : GRAPHICS-COORDINATES (214.0 146.0)) 

(: DEVICE-NAME "br-bio-73" :CLASS " 3 -PORT-WATER-TANK" :VCS 
((•VC-NAME “ LIQ-PORTl “ :VC-TYPE " FLUID- PORT . VC " :VC-KIND : PORT :VARS 
((•VAR-NAME "PHASE" : VALUE UNKNOWN : INSTANCE-DEFAULT-VALUE UNKNOWN))) 

( : VC -NAME " DATAl “ :VC-TYPE " LIQ-CONTAINER . VC " :VC-KIND : INTERNAL :VARS 
’( ( : VAR-NAME "PASS?" : VALUE TRUE) ( : VAR-NAME "O-DIR" :VALUENONE) 

(:VAR-NAME "DELTA-P" :VALUE 1.0) (: VAR-NAME "F-DIR” -.VALUE RIGHT) 

( : VAR-NAME "CAPACITY" :VALUE 1.0) 

(: VAR-NAME " SAMPLE- INTERVAL " :VALUE 1.0) 

(: VAR-NAME "FLOW-RESISTANCE" : VALUE 1.0) 

"FLOW- RATE" : VALUE 1.0) 

■LEVEL" : VALUE 10.0 : INSTANCE-DEFAULT-VALUE 10.0) 

(•VAR-NAME "ON-LEVEL" -.VALUE 0) (: VAR-NAME "OFF-LEVEL" :VALUE 0))) 

( ; VC-NAME "GAS-DATA" :VC-TYPE ■ FLUID-EFFORT-STORAGE .VC " :VC-KIND : INTERNAL 

: VARS 

"PASS?" : VALUE TRUE) (: VAR-NAME 
"DELTA-P" : VALUE -1) (: VAR-NAME 

"P-OUTPUT" : VALUE -1) (: VAR-NAME 

"RESISTANCE" : VALUE 1.0))) 

: VC-TYPE "FLUID- PORT. VC” 

: VALUE UNKNOWN))) 


( : VAR-NAME 
( : VAR-NAME 


(: VAR-NAME "AREA” :VALUE 1.0) 


( ( : VAR-NAME 
( : VAR-NAME 
{ : VAR-NAME 
( : VAR-NAME 
( : VC-NAME " GAS - PORT " 
( ( : VAR-NAME "PHASE 


"O-DIR" : VALUE NONE) 
"F-DIR" : VALUE LEFT) 
"P-DIR* : VALUE LEFT) 

: VC-KIND : PORT :VARS 


( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 


: VC-KIND : INTERNAL :VARS 
"O-DIR" : VALUE NONE) 
■F-DIR" : VALUE NONE) 


( : VC -NAME " DATA 2 " :VC-TYPE " LIQ-CONTAINER . VC " 

( ( : VAR-NAME "PASS?" : VALUE TRUE) (: VAR-NAME 
DELTA-P" : VALUE 0) (: VAR-NAME 

CAPACITY" : VALUE 1.0) 

SAMPLE- INTERVAL" : VALUE 1.0) 

FLOW-RESISTANCE" :VALUE 1.0) (: VAR-NAME "AREA" :VALUE 1.0). 

FLOW-RATE" : VALUE 0.0) 

LEVEL" : VALUE 10.0 : INSTANCE-DEFAULT-VALUE 10.0) 

ON-LEVEL" : VALUE 0) (: VAR-NAME "OFF-LEVEL" :VALUE 0))) 

(•VC-NAME “ LIQ-PORT2 " :VC-TYPE "FLUID- PORT. VC" :VC-KIND : PORT :VARS 
((-VAR-NAME "PHASE" : VALUE UNKNOWN : INSTANCE-DEFAULT-VALUE UNKNOWN))) 

( : VC-NAME "LIQ-PORT3" :VC-TYPE "FLUID-PORT .VC" :VC-KIND : PORT :VARS 
((•VAR-NAME "PHASE" : VALUE UNKNOWN : INSTANCE-DEFAULT-VALUE UNKNOWN))) 

{ : VC-NAME " DATA 3 " :VC-TYPE "LIQ-CONTAINER. VC" -.VC-KIND : INTERNAL :VARS 
((-VAR-NAME "PASS?" -.VALUE TRUE) (: VAR-NAME "O-DIR" 

DELTA-P" : VALUE 0) (: VAR-NAME "F-DIR" 

CAPACITY" : VALUE 1.0) 

(: VAR-NAME " SAMPLE- INTERVAL" : VALUE 1.0) 

(: VAR-NAME "FLOW-RESISTANCE" :VALUE 1.0) 

FLOW-RATE" : VALUE 0.0) — 

LEVEL - : VALUE 10.0 : INSTANCEtDEFAULT-VALUE 10.0) 

ON-LEVEL" : VALUE 0) (: VAR-NAME "OFF-LEVEL" :VALUE 0)))) 


( : VAR-NAME 
( : VAR-NAME 


: VALUE NONE) 
: VALUE NONE) 


(: VAR-NAME "AREA" : VALUE 1.0) 

(: VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 

U E SS?I0N-??PE "FLUID" : FROM-VC " LIQ-PORT2 " :TO-VC "LIQ-PORT2" :TO-DEVICE 
> tk-bio-52 " : GRAPHICS-COORDINATES ((209.0 -51.0) (209.0 9.-0))) 

(: RELATION-TYPE "FLUID" : FROM-VC "GAS-PORT* :TO-VC "PORT" :TO-DEVICE 
"ah04-m00023 “ : GRAPHICS -COORDINATES ((208.0 -108.0) (208.04169 -158.0)))) 

: GRAPHICS-COORDINATES (212.0-82.0)) 

(: DEVICE-NAME "pu-bio-23" :CLASS "PUMP" :VCS 
^ ( . VC-NAME "IN” :VC-TYPE " FLUID- PORT .VC " :VC-KIND : PORT :VARS 
((•.VAR-NAME "PHASE” :VALUE UNKNOWN))) 

( : VC-NAME "OUT" :VC-TYPE "FLUID- PORT. VC" :VC-KIND : PORT :VARS 
((-VAR-NAME "PHASE" : VALUE UNKNOWN) ) ) 

(•VC-NAME "DATA" :VC-TYPE "PUMP. VC" :VC-KIND : INTERNAL :VARS 
( ( : VAR-NAME "CLEAR?" : VALUE TRUE) ( : VAR-NAME "O-DIR" : VALUE NONE) 

( : VAR-NAME "DELTA-P" :VALUE 1) (: VAR -NAME "F-DIR" :VALUE RIGHT) 

( • VAR-NAME "P-OUTPUT" -.VALUE 1) (: VAR-NAME "E-DIR" :VALUE RIGHT) 

(: VAR-NAME "RESISTANCE" : VALUE 1.0) (: VAR-NAME "DELTA-T" : VALUE 0) 
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"ON?" : VALUE TRUE))) 

: VC-KIND : PORT :VARS 

.0) 


( : VAR-NAME " P-RATING " : VALUE 1) ( • VAR -NAME 

(:VC-NAME "COMMAND" :VC-TYPE "STATE-CODE VC" 

( ( : VAR-NAME "ENABLED?" : VALUE TRUE) 

(••VAR-NAME "COMMAND-RESPONSE-DELAY" • VALUF 1 
C0DE " : VALUE 1 : VAR- INSTRUMENTS 
:GADGET-TYPE TEXT-FIELD : GADGET-OPTIONS 
( :NCOLUMNS 4 :WIDTH 54 -r arpt w on ^ 

• POSITION (231 4is" ))>)“ PU-bio-23 : COMMAND : CODE 

: RELATIONS -FROM 

( ( : RELATION-TYPE "FLUID" :FROM-VC "OUT" :TO-VC " PORT3 


: EDITABLE- P T) 


TO-DEVICE " teel ' 


(707.0 157.0) (707.0 3.0)))) 


— .iuvn-vv UUi • ‘X ' 1 

••GRAPHICS -COORDINATES ((490.5 156.94937) 

: GRAPHICS-COORDINATES (459.0 183.0) ) 

(••DEVICE-NAME "teel" :CLASS "TEE-PIPE" -VCS 

1 ; - . 

:n ~ :VAES 

: GADGET-TYPE OPTION-PANE : GADGET-OPTIONS 

(:MODE): EXCLUSIVE : LABEL - teel : DATA1 : CLEAR? " : EDITABLE- P T , : POSITION 

t ■ VAR _ MiMr :°- DIR " :VALUE N0NE > ( : VAR-NAME "DELTA-P" -VALUE -1) 

( : VAR-NAME "DElS-T" ^ALUE^J ) ( ' RESISTAN ^- :VALUE 1.0) 

f :INTERNAL ^ 

(: VAR-NAME "DELTA-P" VALUE T °' DIR " :VALUE N0NE > 

( : VAR-NAME " RESISTANCE^ 1 7" DIR “ :VALUE N ° NE) 

( : VC-NAME "DATA 3 " TvC-TYPE '^FlSiD S^tp " DELTA ~^ =VALUE 0))) 

((:VAR NAME "CLEAR?" TvALUE^TRUe” fvAR- INSTRUMENTS^ 115 Sl ™“ SV ™ 
((.GADGET-TYPE OPTION-PANE .’GADGET- OPT IONS 

:POS??iof(33fI))) : ^ BEL " teel:fro -P-23:on?" :EDITABLE-P T) 

:2- DIR " :VALUE N0NE > ( : VAR-NAME "DELTA-P" .-VALUE 1) 

( : VAR-NAME "DElS-T" ^ALU^O M ) ) ‘ “RESISTANCE" :VALUE 1.0) 

: RELATIONS -FROM 

((:RELATION-TYPE "FLUID" : FROM- VC " PORT2 - :TO-VC "PORT1* -TO-DEVTOP 

: GRAPHICS-COORDINATES^696^0^-13fo^ ) * * ^^^ * ^ ~ 19 - 0 ) <639 . 0 * -19 . 0) ) ) ) 

(: DEVICE-NAME “pu-bio-16" :CLASS “PUMP" -VCS 

( ( * IN " :VC - TYPE “FLUID- PORT. VC ; : VC-KIND -PORT -VARR 

( ( : VAR-NAME “PHASE" : VALUE UNKNOWN))) ’ * - ARS 

( : VAR-NAME -“Sm' ' / j ' R ’ ’ 

( : VAR-NAME "COMMAND-RESPONSE-DELAY - -VALUE 1 fn 
(.VAR-NME -code- : VALUE 1 ; VAH-INSTrSs 
( : GADGET-TYPE TEXT-FIELD : GADGET-OPTIONS 
<:NCOLUMNS 4 : WIDTH 54 • Larft »n„ ^ 

: POSITION (5 416)))))))* P bl °" 16 : COMMAND: CODE- : EDITABLE- P T ) 

: RELATIONS -FROM 

: GRAPHICS-COORDINATES (-19.0 -151.0)) 9 ' 438272 " 115 -5) (-19.0 -18.0)))) 
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/ nrurrc "tk-bio-21" : CLASS " 2 -PORT -WATER -TANK" :VCS 

(( vJ-NA^f -LIQ-PORTl- .VC-TYPE ■ FLUID- PORT . VC • .VC-KIND : PORT .VARS 

('^"“DA^r^C^Pr-^ST^NER.VC- : VC -KIND : INTERNAL ,VARS 

' U ^VA“L,E A -pLsi- : VALUE TRUE) , .VAR-NAME -O-DIR- ■***«> «g> 
"DELTA-P" : VALUE 2) (: VAR- NAME "F-DIR" :VALUE RIGHT) 

"CAPACITY" : VALUE 1.0) 

"SAMPLE- INTERVAL" : VALUE 1.0) „, tllr . .. 

"FLOW-RESISTANCE" :VALUE 1.0) ( : VAR -NAME “AREA" :VALUE 1.0) 

"FLOW-RATE" : VALUE 2.0) ( :VAR-NAME "LEVEL" : VALUE 0) 

"ON-LEVEL" : VALUE 0) ( :VAR-NAME "OFF-LEVEL" :VALUE 0))) 


( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR -NAME 
( : VAR-NAME 


( : VC -NAME 
: VARS 

{ ( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 


GAS -DATA” 


i ix ’ V AUvM U / \ • * * **> *’■**• ■*' “ 

:VC-TYPE "FLUID- EFFORT- STORAGE. VC" :VC-KIND : INTERNAL 


PASS?" : VALUE TRUE) (: VAR-NAME 
DELTA-P" : VALUE 0) (: VAR-NAME 

P-OUTPUT" :VALUE 0) (: VAR-NAME 

RESISTANCE" :VALUE 1.0))) 

(: VC -NAME “GAS-PORT" :VC-TYPE “ FLUID- PORT -VC 
((•VAR-NAME "PHASE" :VALUE UNKNOWN))) 

( : VC -NAME " DATA 2 " :VC-TYPE " LIQ-CONTAINER . VC 


"O-DIR" : VALUE NONE) 
■F-DIR" : VALUE NONE) 
"P-DIR" -.VALUE NONE) 

• : VC-KIND : PORT :VARS 


( ( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VC -NAME "LIQ-PORT2 
( ( : VAR-NAME " PHASE" 


VC -KIND : INTERNAL :VARS 
: VALUE NONE) 

: VALUE LEFT) 


PASS?" : VALUE TRUE) (: VAR-NAME "O-DIR" 

DELTA-P" :VALUE -1) (: VAR-NAME "F-DIR 

CAPACITY " : VALUE 1.0) 

1 SAMPLE- INTERVAL" : VALUE 1.0) 

FLOW-RESISTANCE" :VALUE 1.0) (: VAR-NAME "AREA" :VALUE 1 

■FLOW-RATE" :VALUE -1.0) (: VAR-NAME "LEVEL" :VALUE 0) 

■ON-LEVEL" : VALUE 0) (: VAR -NAME "OFF-LEVEL" :VALUE 0))) 

: VC-TYPE "FLUID- PORT. VC" :VC-KIND : PORT :VARS 
: VALUE UNKNOWN) ) ) ) 


. 0 ) 


: RELATIONS -FROM 
( ( : RELATION-TYPE "FLUID 


: FROM -VC "LIQ-PORT2" :TO-VC "IN" :TO-DEVICE 


pu-bio-23 " : GRAPHICS-COORDINATES 


(356.0 181.0) (414.0 181.0)))) 


: VC -KIND 

: PORT 

: VARS 

: VC -KIND 

: PORT 

: VARS 

: VC -KIND 

: PORT 

: VARS 


: VC-KIND : INTERNAL :VARS 


((83.0 193.0) (83.0 215.0) (356.0 215.0) 

-.GRAPHICS-COORDINATES (84.0 172.0)) r „ 

( : DEVICE-NAME "mv-bio-55" '.CLASS “ 3 -WAY-MOTOR-VALVE :VCS 
"PORT1" : VC-TYPE " FLUID- PORT . VC 
( { *VAR-NAME "PHASE" : VALUE UNKNOWN) ) ) 

( : VC -NAME " PORT2 " :VC-TYPE " FLUID- PORT . VC " 

( ( : VAR-NAME "PHASE" : VALUE UNKNOWN) ) ) 

( -VC -NAME "PORT3" :VC-TYPE " FLUID- PORT .VC 
({•VAR-NAME "PHASE" : VALUE UNKNOWN) ) ) 

, . wn " DATAl " * VC -TYPE "FLUID-STATE. VC r 

^TUe-“eAR?- .VALUE TRUE, ( .VAR-NAME "O-DIR- 

DELTA - VA ^ alu ; [ q) (: vAR-NAME "DELTA-T" :VALUE 0))) 

'FLU ID- STATE. VC" :VC-KIND : INTERNAL :VARS 

.VAR-NAME -CLEAR?- .VALUE TRUE, ( .VAR-NAME 'O-DIR- » 

,,, 0 m amp -nFTTA-P" -VALUE -2) ( :VAR-NAlME "F-DIR" :VALUE LEFT) 

"RESISTANCE^ : VALUE 1.0) ( : VAR-NAME "DELTA-T" : VALUE 0)) ) 

I vr - NAME " DATA 3 " -VC-TYPE "FLUID- STATE. VC" : VC-KIND : INTERNAL :VARS 
((VAR-NAME "CLEAR?" :VALUE FALSE) (: VAR-NAME "O-DIR" : VALUE NONE) 
i-vab-namf “DELTA-P" :VALUE 0) (: VAR -NAME "F-DIR" : VALUE NONE) 

< VAR NAME "RESISTANCE" :VALUE 1.0) (: VAR-NAME "DELTA-T* :VALUE 0))) 

( :VC-NAME^COMMAND-DATA" : VC-TYPE "VALVE -COMMAND. VC" :VC-KIND : PORT :VARS 
{ ( : VAR-NAME "ENABLED?" : VALUE TRUE) 

(•VAR-NAME "COMMAND- RESPONSE -DELAY" :VALUE 1.0) 

(’: VAR-NAME "CODE" : VALUE 3 : VAR- INSTRUMENTS 

i i . r-arv-RT— TYPE TEXT— FIELD : GADGET— OPTIONS 

<?Sm£s 4 IwiDTH 54 .LABEL "inv-bio-55 .COMMAND- DATA .CODE" 

: EDITABLE- P T) 

: POSITION (236 339)))) 

(: VAR -NAME "ACTIVE?" : VALUE TRUE) 

(-VAR-NAME "RESPONSE-DELAY" : VALUE 0)))) 

i" E ^ON-??PE -FLUID' .FROM-VC -PORT3- .TO-VC -PORT- .TO-DEVICE 


( : VAR-NAME 
(: VAR-NAME "RESISTANCE" 

( ;VC-NAME " DATA2 ’ : VC-TYPE 

((^ 

( 

( ^ 
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••GRAPHICS-COORDINATES ((-29.915665 31 0) (-49 084335 74 

(: RELATION-TYPE "FLUID" : FROM -VC " PORT2 '• tow- 74 - 0))) 

"tk-bio-21" : GRAPHICS -COORDINATES ' LIQ-PORT1" :TO-DEVICE 

((-9.0 25.0) (-9.0 102.0) (81.0 102 0) (81 n nc 

••GRAPHICS-COORDINATES (-21 0 11 0)) ’° 135 - 0) >>> 

(: DEVICE-NAME " ah04 -0002 3 3 " : CLASS " FLUID-SINK-SOURCE’ -vr* 

" P0RT " •• VC -TYPE "FLUID- PORT. VC" : VC-KIND^ • PORT^ • VARS 
:VAR-NAME "PHASE" :VALUE UNKNOWN))) ‘ VARS 

-™L : VARS 

( : VAR -NAME "DELTA P’VirrJi! :VAR - NAME "O-DIR- : VALUE NONE) 

( : VAR-NAME "RESISTANCE" :VALUE 1 0)“' " F ‘ DIR ' :VALUELEFT > 

‘ ‘ ■- - s 

1 : ,VMs 
((.GADGET-TYPE OPTION-PANE : GADGET-OPTIONS 

"br-bio-72 : DATA1 : PASS? " : EDITABLE- P T, 

( : VAR-NAME "O-DIR" :VALUE NONE) (: VAR-NAME "DELTA-P’ -VALUE -1 0) 

-F-DIR" : VALUE LEFT) (: VAR-NAME "CAPACITY’ VALUE 1 o\ 
"SAMPLE- INTERVAL" : VALUE 1 0) At,At - XTY -VALUE 1.0) 

: FLSw-"STE" T ^ALUE : Tnf ^ ( :VAR - NAME "AREA’ :VALUE 1.0) 

■ a», L™ -VALUE -1.0) (: VAR-NAME ’LEVEL’ -VALUE 0) 

"ON-LEVEL" : VALUE 0) (: VAR-NAME "OFF-LEVEL 


( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 
( : VAR-NAME 


i_i \jr r — LiCiVKi 

GAS-DATA" : VC -TYPE "FLUID- EFFORT- STORAGE. VC’ 


VALUE 0 ) ) ) 

: VC-KIND : INTERNAL 


: EDITABLE- P T) 


( : VAR-NAME "F-DIR ■ 
(: VAR-NAME "P-DIR" 
( .-VC-NAME "GAS-PORT" 
( ( : VAR-NAME ’ PHASE ’ 


’ RESISTANCE ■ : VALUE 1.0))) 
: VC-KIND : PORT :VARS 

: VC-KIND : INTERNAL :VARS 


( : VC-NAME 
: VARS 

“ PASS? " = VALUE TRUE : VAR- INSTRUMENTS 
( ( :GADGET-TYPE OPTION-PANE .'GADGET-OPTIONS 

(:M° DE : EXCLUSIVE : LABEL "br-bio-72 :GAS-DATA- PASS 9 " 

: POSITION (2 138)))) uaia.PASS. 

VAR-NAME -O-DIR- : VALUE NONE) (.VAR-NAME 'DELTA-R- :VALUE 1, 

-VALUE RIGHT) ( : VAR-NAME "P-OUTPUT’ -VALUE 1) 

: VALUE RIGHT) <: VAR-NAME — -VALUE1) 

•VC-TYPE " FLUID- PORT . VC ’ 

- : VALUE UNKNOWN))) 

((^1^™" : VC-TYPE "LIQ-CONTAINER. VC" . V v_ 

" PASS? " :VALUE TRUE : VAR- INSTRUMENTS 
((.GADGET TYPE OPTION- PANE : GADGET-OPTIONS 

(.MODE : EXCLUSIVE : LABEL "br-bio-72 -h -47 t-o x>- -70 _ . 

T) Z ' n 4/ -to-br-72 :open?" : EDITABLE-P 

: POSITION (344 140)))) 

:VALUE N0NE) ( : VAR-NAME ’DELTA-P’ -VALUE 1 0) 

(: VAR-NAME "FLOW-RESISTANCE" -VALIIF 1 n\' / 

(: VAR-NAME "FLOW-RATE" • VALUE ' 1 *£5® / (sVAH-HAME " AREA ’ : VALUE 1.0) 

« : ”J) , , 

( ( : VAR-NAME "PHASE" :VALUE UNKNO^DD =VC-KIND : PORT :VARS 

: RELATIONS -FROM 

H ’ah04-00(«33-^GR^ :TC " VC ' P ° RT ‘ :T °’ DEVICE 

c're^on-type’-Sid? ^rom-vo'-lJo 0 ^ 5 , 5 : 01 ,534 '° 

"pu-bio-05" : GRAPHICS-COORDINATES Q 1 !T ° V ° * IN " :TO - DEV ICE 

((423.0 -78.0) (423.0 -43.0) (469.0 -43 0)))) 

: GRAPHICS-COORDINATES (422.0-970)) 

( l? E ^^ C ^~ NAME " ah04 - ra °0023" : CLASS "FLUID-SINK-SOURCE" -VC<? 
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(: VAR -NAME "DELTA-P" : VALUE 1) (: VAR -NAME "F-DIR 1 * :VALUE RIGHT) 

{ : VAR -NAME " RESISTANCE " : VALUE 1.0)))) 

: RELATIONS-FROM NIL : GRAPHICS-COORDINATES (207.0 -178.0)) 

( : DEVICE-NAME "tk-bio-45" -.CLASS "VALVE” :VCS 
( ( : VC -NAME "IN" :VC-TYPE " FLUID- PORT . VC " :VC-KIND : PORT :VARS 
( ( : VAR-NAME "PHASE" :VALUE UNKNOWN))) 

(: VC -NAME "OUT" :VC-TYPE " FLUID- PORT . VC " :VC-KIND : PORT :VARS 
( ( : VAR-NAME "PHASE" :VALUE UNKNOWN))) 

(: VC -NAME "DATA" :VC-TYPE " FLUID-STATE . VC " :VC-KIND : INTERNAL :VARS 
( ( : VAR-NAME "CLEAR?" : VALUE TRUE : INSTANCE-DEFAULT-VALUE TRUE) 

(: VAR-NAME "O-DIR" :VALUE NONE) (: VAR-NAME "DELTA-P" :VALUE 1.0) 

(: VAR-NAME "F-DIR" :VALUE RIGHT) {: VAR-NAME "RESISTANCE" :VALUE 1.0) 

(: VAR-NAME "DELTA-T" :VALUE 0)))) 

: RELATIONS-FROM _ . _ c 

( ( : RELATION-TYPE "FLUID" : FROM -VC "OUT" :TO-VC "IN" :TO-DEVICE hv-blO-75 
: GRAPHICS-COORDINATES ((537.0 60.0) (498.0 60.0) {455.5 59.902683)))) 


: GRAPHICS -COORDINATES (564.0 65.0)) 

( : DEVICE-NAME "tk-bio-01" :CLASS " 2 - PORT -WATER- TANK” :VCS 
( ( : VC -NAME "LIQ-PORTl" :VC-TYPE “FLUID- PORT. VC" :VC-KIND : PORT :VARS 
((•VAR-NAME "PHASE" : VALUE UNKNOWN : INSTANCE-DEFAULT -VALUE UNKNOWN))) 
(-VC-NAME " DATA1 " :VC-TYPE " LIQ-CONTAINER . VC " :VC-KIND -.INTERNAL :VARS 

' . ... . H A vsvn m _ TTH T TTTT* XTAXTC* \ 


VAR-NAME 

VAR-NAME 

VAR-NAME 

VAR-NAME 

VAR-NAME 


PASS?" : VALUE TRUE) (: VAR-NAME "O-DIR" :VALUE NONE) 
DELTA-P" : VALUE 0) (: VAR-NAME "F-DIR" :VALUE NONE) 

CAPACITY" : VALUE 1.0) 

SAMPLE- INTERVAL " : VALUE 1.0) 

FLOW-RESISTANCE" : VALUE 1.0) (: VAR-NAME "AREA" -.VALUE 1.0) 


(-VAR-NAME "FLOW-RATE" :VALUE 0.0) 

(-.VAR-NAME "LEVEL" : VALUE 1.0 : INSTANCE-DEFAULT-VALUE 1.0) 

(•VAR-NAME "ON-LEVEL" :VALUE 0) (: VAR-NAME "OFF-LEVEL" :VALUE 0))) 

( : VC -NAME "GAS-DATA" : VC-TYPE " FLUID-EFFORT-STORAGE .VC" -.VC-KIND : INTERNAL 


((•VAR-NAME "PASS?" : VALUE TRUE) (: VAR-NAME "O-DIR" :VALUE NONE) 

( : VAR-NAME "DELTA-P" :VALUE 0) (: VAR-NAME "F-DIR" : VALUE NONE) 

(: VAR -NAME "P-OUTPUT" :VALUE 0) (: VAR-NAME "P-DIR" :VALUE NONE) 

( : VAR-NAME "RESISTANCE" :VALUE 1.0))) 

( : VC -NAME "GAS-PORT" :VC-TYPE "FLUID- PORT. VC" :VC-KIND : PORT :VARS 
( { : VAR-NAME “PHASE” : VALUE UNKNOWN))) 

(: VC -NAME ’ DATA2 * :VC-TYPE * LIQ-CONTAINER . VC ’ -.VC-KIND : INTERNAL :VARS 
{ ( : VAR-NAME "PASS?" : VALUE TRUE : VAR- INSTRUMENTS 
( ( : GADGET-TYPE OPTION-PANE : GADGET -OPT IONS 

( :MODE : EXCLUSIVE : LABEL " tk-bio-01 : air-to-tkl :on?" : EDITABLE- P T) 


-.POSITION (132 2)))) 

(: VAR-NAME "O-DIR" :VALUE NONE) (: VAR-NAME "DELTA-P" :VALUE 1) 

( : VAR-NAME "F-DIR" :VALUE RIGHT) (: VAR-NAME "CAPACITY" :VALUE 1.0) 

(: VAR-NAME " SAMPLE- INTERVAL" : VALUE 1.0) 

(: VAR-NAME "FLOW-RESISTANCE" : VALUE 1.0) (: VAR-NAME "AREA" : VALUE 1.0) 
(: VAR-NAME "FLOW-RATE" : VALUE 1.0) — 

(: VAR-NAME "LEVEL" : VALUE 1.0 : INSTANCE-bEFAULT-VALUE 1.0) 

(-VAR-NAME "ON-LEVEL" :VALUE 0) (: VAR-NAME "OFF-LEVEL" :VALUE 0))) 

( - VC -NAME "LIQ-PORT2" :VC-TYPE "FLUID- PORT. VC" :VC-KIND : PORT :VARS 
((-VAR-NAME "PHASE" : VALUE UNKNOWN : INSTANCE-DEFAULT-VALUE UNKNOWN) )) ) 


: RELATIONS-FROM 

( ( : RELATION-TYPE “FLUID" : FROM-VC "LIQ-PORT2" :TO-VC "PORTl" 


-.TO-DEVICE 


"teel" : GRAPHICS -COORDINATES 

{(792.0 -28.0) (788.0 -21.0) (715.5 -20.840206)))) 

: GRAPHICS-COORDINATES (793.0 -52.0)) 


{: DEVICE-NAME "mv-bio-54" :CLASS " 3 -WAY-MOTOR-VALVE" :VCS 
( ( : VC -NAME "PORTl" :VC-TYPE "FLUID- PORT. VC" :VC-KIND : PORT :VARS 
( ( : VAR-NAME "PHASE" : VALUE UNKNOWN))) 

(. vc -NAME " PORT2 " :VC-TYPE " FLUID- PORT .VC " :VC-KIND : PORT :VARS 
( ( : VAR-NAME "PHASE" : VALUE UNKNOWN))) 

( : VC -NAME " PORT 3 " :VC-TYPE "FLUID- PORT. VC" :VC-KIND : PORT :VARS 


( ( : VAR-NAME "PHASE" : VALUE UNKNOWN))) 

( :VC-NAME "DATA1 " :VC-TYPE * FLUID- STATE .VC" :VC-KIND 
( ( : VAR-NAME "CLEAR?" : VALUE TRUE) (: VAR-NAME "O-DIR" 


: INTERNAL : VARS 
: VALUE NONE) 



